Losartan Potassium was determined by straight, simple and sensitive spectroscopic methods (M1 and M2) in bulk, pharmaceutical dosage forms. Those methods depend upon the nature of tertiary nitrogen in the tetrazole ring by forming a color complex with cobalt thiocyanate and ion association complex with acidic dye Tpooo with absorption maxima of 625 nm for M1 and 485 nm in M2. By following beers law the concentrations were in the range of 50-250 µg/mL in M1 and in M2 the concentration series of 10-40 µg/mL. The methods whichbedeveloped had been validated by detection, linearity, precision, and accuracy. This study can be helpful for the determination of drugs in pharmaceutical research with a good percentage of recovery, exactness, and precession. The outcome indicated that the proposed methods were productively used in the LSP estimation in massive and dosage form lacking any excipients. Furthermore, the results were validated statistically by repeatability and recovery studies.
INTRODUCTION
Hypertension is an important health problem of humans since it is asymptomatic, which leads to coronary heart disease and stroke. There are several drugs to control hypertension, among them Losartan potassium is an important drug which belongs to Angiotensin Receptor Blocker 1 (ARBs) class. The Angiotensin was formed by angiotensin-converting enzyme (ACE) activity, which attacks the angiotensin receptors.The attachment of Angiotensin to the receptors causes the muscle cells contraction in the blood vessels to which narrows blood vessels and leads to a rise in blood pressure. LSP antagonizes the angiotensin receptor through blocking the action of angiotensin, thereby relaxing muscle cells which dilate blood vessels and reduce the blood pressure. LSP is chemically known as2-n-butyl-4-chloro-5-hydroxymethyl-1-(2-1H-tetrazole-5-yl)(biphenyl-4-yl)methyl imidazole potassium (Fig.-1) . LSP can be used for treating hypertension, heart strokes as well as type II diabeties 2 . It has been authorized in Indian, British and United State Pharmacopoeia(IP,BP, and USP). LSP was well studied by titration and chromatographic methods in USP,IP, and BP 3-5 . According to literature, there are few physic-chemical methods for the determining LSP in pharmaceutical formulations like UV [6] [7] [8] [9] [10] [11] [12] , RPHPLC  13-17 , HPLC  18-21 , HPTLC  22-23 ,  capillary electrophoresis and supercritical fluid chromatography [24] [25] , Cathodic Adsorptive stripping voltammetry 26 . The functional groups of LSP are not well exploited to design a suitable spectroscopic method for the determination of LSP. In this connection, there is a need to develop a flexible spectroscopic method to determine LSP for the investigations based on different chemical reactions. In the present work, two visible spectroscopic procedures based on the reaction of LSP with CTC and Tpooowere developed by forming stable colored complexes in bulk and dosage form of LSP. 
EXPERIMENTAL

Materials and Methods
Cobalt nitrate (Co(NO3)2, BDH), Ammonium thiocyanate (NH4SCN, BDH), TPooo (Loba: 0.5%w/v), Nitrobenzene, Potassium Chloride(KCl), Hydrochloric acid(HCl), Chloroform(CHCl3) were purchased from local vendors and used as received. Losartan Potassium was received from IHCL lab, Vijayawada as a gift sample and LSP tablets (Repace tablets of Sun Pharmaceuticals, Assorted tablets of AS Pharmaceuticals) was purchased in the local drug store. The spectroscopic analysis was done by Elico SL 218 UV-Visible spectrophotometer. An equiptronics digital P H meter has been used for P H determinations.
Standard Drug Solution Preparation
The standard drug solution has been prepared by mixing 100 mg losartan potassium and 100 mL of distilled water. The solution then was diluted until the standard drug solution concentration was 100 µg/mL and further stored at 4 0 C.A standard solution series were then freshly prepared during analysis.
Reagent Preparation
CTC solution (2.5X10 -1 M) was prepared by dissolving cobalt nitrate (7.25 g) and ammonium thiocyanate (3.8 g) into 100 mL deionized water. A buffer solution of P H 2 has been prepared by addition of 25 mL of KCl solution (0.2M) and 13mL of HCl (0.2M) in a 100 mL volumetric flask. Tpooo solution (1.43X10 -2 M) has been prepared by adding Tpooo (500mg) in 100 mL deionized water.
Sample Solution Preparation
Two batches of sample solutions were prepared by weighing the LSP tablets of two different companies. The tablets were weighed (100 mg), pulverized and dispersed in 25 mL of isopropyl alcohol by sonication for 15 min and then filtered. The filtrate obtained was evaporated to dryness and the residue was utilized for sample solution prepared as described in the above process.
RESULTS AND DISCUSSION
Spectroscopic Determination of Wavelength Maximum(λmax) Method M1
A series of 125 mL separating funnels are taken and totally different parts of standard LSP solutions (1.0 -5.0 mL, 2.50 µg/mL) were delivered into those funnels. buffer solution were then other to the funnels and the total volume of binary compound introduce each in every funnel is adjusted to fifteen mL with deionized water. 10mL of organic phase nitrobenzene was other to each separating funnel and also the mixture was jolted for 2 minutes. Then phases were allowed to separate and also the absorbance of the divided nitrobenzene layer was measured at 635 nm. The colored species were steadily tended for one hour. With the help of a calibration graph (Fig.-2) , the amount of LSP was calculated to present in the sample solution.
Method M2
Different volumes of standard drug solutions (1.25 -6.25 mL, 250 µg/mL) were taken independently in a various 125 mL separating funnels. 0.1M Hydrochloric acid 2.0 mL and Tpooo1.5 mL were added into the funnels. The whole amount of the aqueous phase was made up with deionized water 10.0 mL. Then 10.0 mL of carbon tetrachloride was added to each separating funnel, shook for 2minutes and permitted to separate the carbon tetrachloride layer was collected by the cotton block, was measured the absorbance at 485 nm against a reagent blank (Fig.-3) . The two-color species were steady for 4 hours. Initially to optimize the operational conditions utilized in the methods were established by implementing a variation of 1 variable at a time (OVAT) methodology. The optimum conditions for the ways Method1, Method2 were given in Table-1 and 2 . The influence of time, volume, the strength of reagents, acid solution and solvent for a final dilution of the colored complex were investigated. So as to check, whether or not the colored species are created or diminished within the higher than developed methodology was confirmed by Beer-Lambert's absorbance at applicable wavelengths of solutions containing totally different amounts of LSP and such amounts of reagents (as represented within the tended procedures of every method) be noted. The Beer-Lambert's plots of the systems were illustrated diagrammatically ( Fig.-2 and 3) . From the graph, the coefficient of correlation and intercept were calculated by victimizationLeast square regression analysis methodology. The optical characters like Beer's law limits, percent relative standard deviation,Sandell's sensitivity, molar extinction coefficient were calculated for all the methodologies and also the results square measure given in Table- 1. Regression characteristics like standard deviation of slope (Sb), standard deviation of intercept (Sa),standard error of estimation (Se), % range of error were calculated for each the methods and square measure are shown in Table- 3. Buffer solution required for the utmost intensity of the color (ml) 2.0-4.0 3.0 2.0 ml of buffer pH 2.0 found to be necessary for aqueous phase for maximum color development in nitrobenzene layer.
Effect of volume of CTC required for complex formation (ml)
6.0-8.0 7.0 A minimum of 6.0 ml of CTC was required for color formation and to cover the broad range of Beer's law limits.
Selection of organic solvent for colored complex extraction.
Nitrobenzene Nitrobenzene Among ~ the various solvents tried for extraction (chloroform, chlorobenzene, dichloromethane, carbon tetrachloride, benzene, and n-butanol), nitrobenzene was found to be better due to higher sensitivity. Aqueous and organic phase ratio effect on extraction.
3:2 3:2
The ratio of aqueous to organic phase 3:2 was necessary for the efficient extraction of the complex. The extraction of the colored species at low temperature (< 20°C) was found to be improper and at high temperatures (> 35°C) the steadiness of the colored species was found to be less.
Stability of the colored species Immediate 4.0 hrs 10 (min)
The colored species in the organic layer was stable for 4.0 hrs. Afterward, the absorbance gradually decreased.
Moreover, industrial formulations were with success analyzed by the developed strategies. The values obtained by the developed and reference methods be compared statistically by the t-test and F-test and also the results found that there were no evident variations. Accuracy and recovery experiments were disbursed by adding a known quantity of the drug to the pre-analyzed formulations and the results are given in Table- 4. 
Chemistry of Colored Species
Method M1
The blue colored complex formed between drug and CTC will be attributed to the presence of cyclic tertiary nitrogen (more basic one) in tetrazole portion. The probable sequence of reaction supported analogy is bestowed in below schematic diagram: 
Method M2
The tertiary amine group within the drug might kind an ion-association complex with acidic dye (TPooo M2) which might be isolated into chloroform from the aqueous phase. The protonated nitrogen (positive of drug molecule) in acidic medium is predicted to draw in the charged a part of the dye and behave as one unit being control along by electrostatic attraction. The slop quantitative relation methodology of study unconcealed the drug to dye mole quantitative relation as 1:1. The supported analogy the structure of ion association complexes are shown in below schematic diagram. 
CONCLUSION
The projected strategies for LSP determination have several benefits over different analytical strategies due to its rapidity, economic and environmental safety. These methods are superior to HPLC, HPTLC, GCMS procedures because it needs less skill. The developed methods have a higher degree of accuracy and precession within the determination of Losartan Pottasiumin order that these projected methods may be extended for the routine assay of LSP formulations in Pharmaceutical Industries.
